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PART I

GET(ERALINFOFWATIOE

Cbserved Weather at Shot Time

“Fig. 0-1 - Bikini Atoll Yap

Fig. O-2 - Bikini Atoll North Reef with Scientific Stat~ons

Fig. 0-3 - RadSafe Survey, D + 1

Fig. &4 - RadSafe Survey, D + 2
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BIKIFI OBSEWED WEATHER FOR 21 JULY 1956
TEWA SHOT TIME 0546M

Sea Level Pressure
1009.3 mbs

Free Air Surface Temperature
g20 F

Wet Bulb Temperature
780 F

Dew Point Temperature
77o F

Relative Humidity 85 $

sea Water Temperature
840 F

Surface Wind
ESE 8 knots

Visibility
@er 10 miles

Weather
No showers reported

&

CLOUDS:

2/10 cumulus, bases at 2,000 ft.
1/10 cirrostratus, based at 30,000 ft.

STI.TEOF SEA:

Open Sea: Wave heights 3 ft., period 6 seconds, direction 090°.

AWA WE1.THERSUYMARY FRCK AIRC~T:

Scattered cumulus clouds bases at 2,000 ft. 4-5/$ cirros based at

35,000 ft., tops at %,000 ft.

-6-



.BIKINI UPPER AIR SCUNDING:

Pressure Height
~Millibars~ M

1000
850
700
645
616
596
582
500
400
318
300
250
200
150
no

BIKINI WINDS ALOFT:

Height

M

1000
2000
3000
4000
5000
6000
7000
8000
9000
10000
12000
14000
16000
18000
20000
22000
24000

Direction

Q!2QEEQ

080
090
no
110
110
100
100
090
090
090
090
080
120
090
130
150
070

310
4950

10310
12500
13747
146oo
15223
191./+0
24710
30052
31540
35640
40240
46010
51929

Velocity

-

15
15
16
16
16
17
19
20
18
17
15
14
06
11
11
8
lh

.

Temperature Dew Point
Oc -&L

26.5
17.8

7.5
3.5
2.2
0.5
-0.8
-8.5
-18.5
-31.2
-34.5
-~ ●9

-57.0
-7Q.8
-7Z.0

Height

M

28000
30000
32000
34000
36000
3/3000
40000
45000
50000
55000
60000
65000
70000
75000
80000
85000

Direction

QSEESEl

270
010
320
270
170
220
260
260
250
270
llo
070

w
080
100
100

22.5
11.5
0.8
-2.5
-lo ● 5
-7.2
-16.5
-15.2
-32.8
-h? ● 2
M
M
M
M
M

Velocity

-

;

:
8
8
10
20
32
22
5

29
45
4’2
53
48
.49

-7- ‘?
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PART II

TASK UNIT 3

DOD PROGRAMS

CTU-3

Program 2 - Nuclear Radiation and Effects

Program 5 - Aircraft Structures

Mogmm 6 - Test of Service Equipnent and
Materials

Program 9 - General Support

-12-
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tioject 2.1 - Gamma Exposure Vs Distance - P. Brown

OBJECTIVE

The objective of this project was to document

gamma exposure on Bikini Atoll using various types

Ii~STFL~.ENTATIOll

the initial and residual

of dosimeters.

Fesidual stations were located on almost every islend in the Atoll.

Initial stations were loceted on the Namu - Yurochi reef.

RESULTS

The residual information will be included in the final report. &om

200 to 1000 r of residual radiation obliterated the initial gamma exposure

results from the more distant reef stations. At the close stations the

exposures were greater than 105 r causing the photo~raphic dosimeters to

satur~te. Clnemicaldosimeters at these locations lxve been returned to the

United States for evaluation.

-13-



Project 2.61 - Rocket Determination of the Activity Distribution within

the Stabilized Cloud - F. Soule

OBJECTIVES

Four rockets were fired at
d:’Tewa@Oder’Odeve’O’

the capability of measuring and to e~lore the spatial distribution of gamma

activity within the cloud and stem produced by the detonation of nuclear

weapons of megaton yield.

INSTRUXERTATION
~

A six inch diameter ground launched-rocket capable of attaining

180,000 feet altitude, bearing a radiation detector and telemetering

equipment was used to obtain information on the radiation field in the

cloud. The first of the four rockets was fired at H + 7 minutes with the

others following at ten second intervals. Radiation intensity iriormation

(in the form of F. M. pulses) was telemetered to two receiving stations

where the information was recorded on magnetic tape.

RESULTS

All four rockets fired and good signal strength was received on three

of the four channels. One transmitter failed shortly (about 5 seconds)

after take-off and one transmitter was considerably off frequency.

Accelerometers were used on two of the rockets. Their data can not be

reduced in the forward area, since a discriminator will be required to

separate the radiation field intensity data from the acceleration data.
.

Data on the one channel that is readable in the foruaxd area indicate

radiation fields considerably below the average encountered from the
.-L

*

,— —
(Cherokee). However, they may correspond to those obtained at

-. -..
(Cherokee) for a similar trajectory. \4

‘A D. .14-



Project 2.62 - Fallout Studies by Oceanography Methods - F. D. Jennings

‘or* *.(Tewa), ProJ~ct 2.62 conducted a fallout survey very

similar to that mede for the ‘—. I(liiwajo).
-L’

Three surface vessels, the M/’VHorizon, the DE-365, and the DE-534 all

remained in the fallout area for five days inking measurements and collecting

semples. In all, 80 water samples were taken for Project 2.63 and 80 were

taken for ?roject 2.64.

Preliminary results show

such that had all the fallout

thet over 30,000 square miles were contaminated

occurred at H+l hour, end if it had fall,~non

an infinite hypothetical plane, the dose rate at a height of 3

entire erea would have exceeded 40 r/hr at that time. Several

feet over the

areas within

this pattern would

There were 17

17 were recovered.

have exceeded 3,(?00r/hr at H+l hour.

deep moor enchor st~tions installed for this shot and all

Penetration meters had been installed on two of these

skiff stztions. One failed to fire, the other started and gave a good record

of penetration rate. Preliminary exxminstion indicates that fallout had

penetrated to the thermocline in less than a half an hour.

-15-
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Project 2.63 - Collection end Ch%acterization of Fallout with Time -

T. Triffet

OWECTIVES

To collect samples of fallout and measure radiation field intensities -

with time at various distances from hi~h yield land, water and air thermo-

nuclear detonations. To study these samples from early times with respect

to gamma and beta activity, to analyze tklemfor chemical and radiochemical

composition and to determine certain of their physical properties, including

distributions of particle sizes. ~

DZSCFJPTICN AND EY?EFiIl,QiT’ALPROCEDUF3S

Two YFNB barges and three pontoon rafts were anchored in Bikini Lagoon.

YFNB-29 czrried two standard platforms with major arrays of instruments and

YFN%13 carried one. Each msjor array consisted of four open-close total

collectors, two always-open total collectors, one incremental collector, one

gamma intensity vs time recorder, and one wind sFeed and direction recorder.

The arrays on the barges were fully automatic. Each pontoon raft carried

an always-open total collector, a time of arrival detector and a film pack

to measure total dose.

An array of 16 skiffs W2S deep-sea anchored by Project 2.62 between 10

and 30 miles from ground zero in the expected fallout area. Each carried a

minor array.

YAG-39 was loceted approximately 25 miles, YAG-40 approtinately 40 miles

and LST-611 approximately 60 miles from ground zero; all, however, were at

different azimuth angles. Each was extensively instrumented with a major

array supplemented by incremental collectors and high volume filter units.

-16-
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P&SULTS

Approtiately 90% of all project instrumentation functioned properly,

and no significant demage to any station other than the one located on Namu

Island was reported. Even in this case the protective cone remained upright

even though crushed and a useful sample was collected. All island, barge

and raft stations received fallout, as well as about half of the skiff

stations; and activity levels were in general high, the hi@lest being

observed on Aomoen and Namu Islands, the YFN3-29, raft #3 and the skiffs in

the northwest quadrant. Surface readin~s of samples collected on island,

reft and barge stations everaged 2.0 r/hr et 1200 on D+l

r/hr at 0900 on D+2. The time of arrivel of fallout was

YFIiB-29and 37 minutes at the YFNE?-13.

All project ships received significant fallout, the

with some as high as 5.0

about 7 minutes at the

approximate time of

arrival being H+2 hours for the YAG-39, H+4.5 hours for the YAG-40 and H+7.2

hours for the LST-611.. The highest activity level measured was approximately

4.1.Or~r at H+5.2 on the deck of the YAG-39, while the maximum deck intensity

obsemed on the YAG-40 was about 7.0 rfi.rat E+6.9 hours. Extrapolated to a

deck condition without washdown the maximum intensity level observed on the

LST-611 was approtiately 1.0 r/kJr. Activity measurements, deczy and Emma

spectra measurements, and pl-.ysicalobservations of fallout material were

performed at early times in the shielded Iaboratorg aboard the YAG-40. The

great ~jority of thes~ta are being reduced at the present time. It is

evident, ho~ever, tbat&@e active fallout particles were very similar to those

observed following * shot of Operation Castle. These were of three

general types: (1) unchanged coral particles, (2) p=ticles with Cao or ~(~)2

interiors ~~d a thin CaC03 exterior shell, end (3) branch clusters, resembling

-17-
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indicated the flaky agglomerated type to be about twice as active es particles

of the other two types with the sme diameter. l!~c~nificant quantity of

J@@
-.,r

sIun-y droplets, such eS those observed for the Navajo), was found to
%
%

be present.

The data obtained are being examined further and additiond analyses

being performed .atI!avalRadiological Defense Laboratories; these results

are

will

be included in the preliminary report.

-18-
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Project 2.64 - Fallout Lacation and Delineation by Aerial Survey -

R. Graveson

OBJECTIVES

To survey the gamma radiation from fallout contaminated ocean areas

using an airborne detector.

To survey the areas of the sea, off Bikini Atoll, w~ch are con~-

inated prior to shot, the information to provide both background radia-

tion data and oceanographic studies of the mixing of the lagoon water into

the open sea.
+

DESCRIPTION ~D EWERI}ZNTAL FROCEDIIRXS

Three P2V-5 aircraft were equipped with g-a radiation detectors

to record the dose rate arriving through the thin aircraft skin from the

water surface below. A fourth aircraft was available on a non-interference

basis with the security mission and was provided with detectors and

electronics.

Two aircraft flew over the fallout area simultaneously and observed

the radioactivity and altitude (operating altitude 200-400 feet). The

information on radiation dose rate and altitude was continuously recorded

and telemetered to the Program ‘IWOControl Center aboard the USS ESTES.

There the telemetered information was correlated with the positioning

dab of the aircraft which was relayed over a communication channel be-

tween navigator and the project plotter.

On D-day two aircraft surveyed near the atoll when the fallout was

completed. One aircraft also surveyed near the yA&39 ad yA&AO Positions

before their return to base. On subsequent days the aircraft followed a

/>

-1$-
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4uiiiiE
9 to ~ hour flight plan which included surveys over the atoll as well

as flights out to the end of the iscdose plot (150 to

of cont~inated water were obtained from Project 2.62

time of the radioactivity in order to extrapolate the

to the fallout time.

300 miles). Samples

to measure the decay

measurements back

One aircraft was to be flown over the Bikini Atoll area, and the

downwind contaminated area delineated.

d(’e.a)”n.s 2=

The survey was scheduled for

RESULTS

The Freshet survey found downwind contamination, as expected, with

a peak intensity around 0,4 mr/hr. See attached Fig. 2.64-1.

The D-day survey was started late on D-day to avoid co~tamlnation%

of the aircraft. The lower outside boundary was carefully delineated.

See Fig. 2.6-4-2attached.

On D + 1 and D + 2, two aircraft were used to survey the conkinated

area. This enclosed approximately 36,CO0 squsre miles.

On ?)+ 3 and D + 4, one aircraft was used to follow the contaminated

area in the vicinity of the hot line. This enclosed an area of approx-

imately 2500 squsre miles. See Fig. 2.64-3 attached.

In sm~.ary, the aerial survey flights delineated the background

contamination prior to the shot, surveyed the total contami~ated area

on D + 1 and D + 2, and delineated the hot area not only on D + 1 and

D + 2 but followed this area on D + 3 and D + 4. The prelidnary results

show that this area remined relatively stable throughout this time intend.

.

-20-
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Project 2.65 - Analysis of Fallout and of Ease Surge - M. Mor~enthau

OBJECTIVES

TO obt&in fallout samples on land and to perfo~ radiopkysical and

radiochemical measurements on the samples.

To prepare dose rate contours of the atoll area from information getbered

by this project, other projects, and FadSafe.

To evaluate the role of the kse surge in transpm-t of radioactive mterisl

DESCIiIPTICNP.NDEX?EP.lMXTP.LPRCCEDUP3S

Intennittentf.elloutcollectors, (IFC), and gross fallout collec~ors, (GFC),

were installed on islands in the Bikini Atoll and on the YAG’s and LST in the

expected fallout zone. The IFC timing inter=ral.swere one minute, five minutes,

or 30 minutes depending on location of the collector. ‘Theequipment was in-

stalled prior to the shot and was activated by EGG Blue Boxes. Samples to be

used for early decay measurements were recovered on &day and the balance of

the seunpleswere recovered on D+l ~nd D+2. All of the recovery was made by

helicopter. Wire sipnals were used to activate the base surge detectors as a

warm-up period

incorporated a

On D-day,

was required before shot time.

tape fallout monitor, (TFM).

D+l, and D-I-2,an aerial survey

Some of the stations also

of residual radiation was made

wer the respective islands by helicopter. The measurements were taken by

means of a probe on a long cable suspended below the hovering helicopter. The

positions of the probe were determined by comparison with ~ps and aerial

photopaphs. Two project personnel were stationed in the Program 2 Control

Center to consolidate data from the various projects and to assist the

Program Director in maintaining a situation plot.

-2L-
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STATION LCCPTIONS

f The instrumentation at the various stations is displayed in Fig. 2.65-1.

FJWLTS

The contamination resulting from this shot covered islands from Bikini

to Airukiiji. Aerial survey by means of a probe suspended from a helicopter

was conducted on D-day, E-l-land D+2. The readings obtained are shown in

Table 2.65-1. These values were corrected to the H+l hour dose rates by

using a decay ex~onent of -1.08 obtained from field gamma decay data.

Fallout samples were recovered on D+l and D+2 days from all the stations

on the islands with the exception of Na_muand Eokobyaadaa which were contam-
&

inated to such high levels as to make recovc .:inadvisable. The s~.pies were

processed and shipped to Army Che,micalCenter for analysis.

-25-
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TABLE 2.65-1

COREECTED AERIAL SURVEY READINGS
(Field Gamma Decay Factor; -1.08)

‘vg H+l
Time after Corrected r/hr at reading

Island Dav shot (hrs) readin~(.mr/hr H+l hr (r/hr)

Eniirikk-u T 8.98 4000 43
T+l 32.5 1000 43 42
T+2 57.1 500

Chieerete T 9.17 19000 ZLo
T+l 32.4 6500 280 230
T+2 57.0 2590 195

g

Ourukaen T 9.28 38000 i@o
T+l 32.3 9200 395 425
T+2 56.8 5990 L65

Bokororyuru T 9.33 19000
T+l 32.3 9200 z 320

Bokobyaadaa T+l 32.1 37000 1570 Lt55
T+2 56.6 17000 1335

Namu T+l 32.0 37000 1570 u35
T+2 56.5 18000 1400

Yurochi T+l 3;.5 16000 67o 630
T+2

● 7500 585

Uorikku T+l 31.8 15000 630 580
T+2 56.3 6800 530

Romurikku T+l 31.8 13000 545 470
T+2 56.1 5000 390

Aomoen T+l 31*7 7400 310 325
T+2 56.1 4300 335

26 -
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GFc - Gross-Fallout-Collector
Tl?M- Tape Fallout Monitor
BSD - The Surge Detector

2-IFC (5 rein)
BIKINI ATOLL

(30 tin)
MORTH PACIFIC OCEAN

-cam
(BM

“ 3-IFc-2 (5 rein)

J’
/%’ i) .~.“4 1--P +X -4=1’’”.

r..,.,
5-TFc-3 (5 tin)

...

--i

‘/.– ....4

2-IFC (5 min)
(30 rein)

1

EOPIED/DOE
LANL RC

,) ‘

-1 1

.- .
. . .

Fig. 2.65-1 - Instrumentation
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Project 2.71 - Reletive

the Ship

OBJZCTIVXS

@!!&
Importance of the Various Radiation Sources to

Shielding Problem - H. R. Rinnert

To determine the relative radiation dose rates contributed by contam-

ination of the eir envelope, water envelope, and the shipts weather sur-

faces.

To determine the time

scattering coefficients of

shielding ef~ectiveness.

To field test new and

dependent gamma ray

still to be used in

combined &bsorption and

future calculations of

g

improved detector systems.

To obtain gamma radiation measurements at various points on end in

the ship as a function of time for the following purposes:

Check points for future shielding calculations

Determination of the radiological situation at various loca-

tions aboard ship for Projects 2.63 and 2.10, to be used for operational

control of the test ships.

GENZRAL

Both YAGs received levels of contamination

tion of project objectives.

Preliminary indications are that the rains

on D + 1 will not prejudice the satisfaction of’

adequate for the satisfac-

encountered by the YAGs

objectives.

The instrumentation performed satisfactorily.

RESULTS

Relative G~ma Radiation Fields Contrihted by Various Radiation S~urces

Fig. i.71-l and 2.~-2 show the percent air contribution to the

gamma radietion field on the deck of YAG 39. As in pretious events, the .
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air contribution during fallout was very significant. In the washed

area, at time of maxim~ fallout the air contributed close to 100% of

the garrmadose rate end about &@ of the gemma dose observed on deck, and

at the time of cessation of fallout the air had contributed about 42$

of the gamma dose observed on deck.

Fig. 2.71-4 through 2.71-7 show the E:mma doses and dose rates

observed on the decks of the two YAGs.

Fig. 2.71+ shows the estimeted ga_.madose and dose rate contributed

by the air to the deck of YAG 39.

Fig. 2.71-9 and 2.71-10 show the gamma dose

locations in YAG 39. The variations in the dose

and recorder room may be due to contaminated sea

rates at several interior

r:tes in the firerobm

water; however, lack of

time

were

has prevented examination of water contributions at this tire.

Interaction of Gamma Radiation with Steel

Garm radiation fields inside steel cylinders ofarious thicknesses

corpared as a function of cylindeu thickness and time. Least square

lines were calculated and drawn for plots on semi-log paper. (See Fig.

2.71-11 end 2.71-12).

Combined absorption and multiple scattering coefficients for steel

were calculated. These coefficients are presented and compared with

results from other shots in Fi
~v

e

-3* The-@Ja) ‘estits

appear to be duplicating the (Flathead) results. Whether the rain

caused..*$ tionation and thus accounts for the sudden flattening of the

-
(Tewa) curve remains to be determined.

CO!C?USION

Participation in this shot supplied data believed to be adequate

for the satisfaction of all project objectives.

~~P\[c)~I,~J~
~?‘iiEC
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Project 2.72 - Evaluation of Standard Navy Dosimeters in Residual Radia-

tion Fields Aboard Ship - S. C. Rainey

OBJECTIVE

To determine whether or not the standard dosimeters DT-6@/PD and

I?J-107/PDread the biologically

aboard ships by personnel under

PROCEDURE

significant 3-5cE depth dose when worn

atomic werfare conditions.

Nine man-sized masonite (unit density) phantoms were used. These

were mounted on the YAG-39 and YAG4@, seven above decks and two below s

decks. On the chest of each phartom, 10 DT-6@/PD?s, 6 IM-107/PDts, 2

IV-93/uD~s, and 2 NBS film badges were mounted. A similar array was

mounted on the backs of the phantoms. Depth dose configurations in

each phantom.were determined by the use of small phosphate glass needles

at a number of depths through the pha~tom.

These loaded phantoms accompanied the YAGts on their sorties for
“-—-’— ---y

*

(Tewa). Upon return of the ships to Eniwetok, the dosimeters
—

s were removed, and the ra~iation doses were read.

RESULTS

Depth dose configurations were obtained from four phantoms.

Comparisons showed that.the DT-60/PD readings on the surface of the

phantom read about 5Q% higher than the ?cm depth dose. The quartz

fiber dosimeters (IM-l@7/PD and IJf-93/UD)averaged nearly a factor of

two higher than the three centimeter depth dose. The film badges

averaged about 2@ higher. Position variations in readings of the

-42-
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dosineters on the front or back of the same phantom were considerable.

13eloudeck, however, readings were quite consistent.

COFCLUSICNS

If the reading of a single DT-60/PD or TV-107/PD, such as might

be worn by a man on the weather deck of a ship, were used as the basis

for a medical, tactical, or administrative decision, a considerable

error miCht result. Belcw decks, results would be more reliable.

-43-
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Project 2.8 - Shipboard Countermeasures Methods Studies - R. H. Heiskell

W. S. Kehrer

OBJECTIVE

To determine the relative effectiveness of various proposed ship end

personnel protection and reclamation methods.

DESCRIPTION AND EXPERIMENTAL PROCEDURES

The shipboard countermeasures rethods studies were divided into eight

problems to be carried out on the YAG-39 and YAG-40 and at the F~d%fe

Center on Parry Island. These involved the study of the effectiveness%of

various shipboard protective methods, decontamination methods, hazard

assessment methods, personnel protection and decontamination methods, and

basic contaminability-decontaminakilitystudies. Monitoring service was

provided for Projects 2.7, 2.9 and 2.10.

Experimental problems follow:

Protection of Mdscellsneous Shipboard Mfteriels: Canvas samples

were placed on board the YFNIL13 and the YAG-4.O. Various sizes of rxnila

line and wire rope were also placed on hoard the YAG-40. Tne canvas sample

materials were removed on T+2 days. The manila line and wire rope were

disposed of because they we~e not “hot” enough to return to NRDL.

Methods of Reducing Fadietion from Contaminated Wood Decks:

Samples of various woods were placed in recks on the flight deck and after

deck house of the YAG-40 and decontaminated by ?roject 2.9 during their

decontamination of the ship.
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Skin Decon and Protection Methods: The hands of the ship’s creus

aloard the YAG-39 End YAG-40 when they returned to Parry Island3 the

decontamination crews, end technical perso~el who went aboard the shiPs ‘efo~’e

and during the decontamination period were monitored when they arrived at the

decon tent. ‘Hot” hands were divided into two ~roups to be decontaminated

with waterless cleaner or with soap and water. No barrier cream was used.

Monitoring and Hazard Assessment Methods: Gamma surveys at 3 feet

and 1 inch, beta surveys with the

made, and wipe samples were taken

decontamination of the YAG-39 and

instrument in contact with the surface were

at specified points before and after

Y.AG-40.

Easic Contamination Studies: No results were obtained becau~ the

sample plates were missing from the YFNE-13 at the time of s=ple recoverY.

P2ZSULTSAND CONCLUSIONS

The canvas samples were recovered and sent to NIHILfor further

emperimenta.1tests.

So~e of the wood deck samples were monitored for beta activity and an

area on the flight deck was

after decontamination. The

The data obtained from

Preliminary

water have about

hands.

rnonitoredfor beta and gamna activity before and

data is teing processed.

monitoring the ships is being processed.

results indicate that the waterless cleanera cnd soap and

the same effectiveness in removing contaminant fron the

-L5-
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PROCEDURX

Standard Recovery Procedure for the Tactical Decontamination of

ships - F. S. Vine

LST-611 was decontaminated on T+2 by the shipts force. The firehosing-

handscrubbing procedure was used.

Y.AG-40wes decontaminated on

ship’s force. Two-man hot liquid

Sellers Injector were used on the

T+2 and T+3. ]~anp~der~a$ supplied by the

jet lances (2) driven by a @OO gal~r

superstmcture and the non-washdown area

forward. The remainder of the ship aft was decontaminated by firehosing and~

handscrubbin.gwith detergent.

YAG-39 was decontaminated on T+3 and T+5. The interruption was occasioned

by technical requirements of Project 2.71 which prohibited decontamination of

the non-washdown area prior to T+5. Firehosing and handsczmibing were used

throughout.

RESULTS

The contaminant was particulate and similar to that resulting from the

,m(’~i)=
It was not tenacious. Shipboard radiation levels on arrival

at Eniwetok were appreciably higher than those encountered after previous

shot participations. However, significant contamination was found oflY on the

YAGs 39 and 4). Average initial levels aboard both ships were approximately

500 mrfir in the non-washdown areas and 75-1oo nrk in the w=hdo~ =’eas”

Decontamination reduced these levels by a factor of ten.

—

—

—.
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CONCLUS1ONS

The decontamination effectivenesses obtained and the degree of effort

required for their attainment were peculiar to the particular contaminant

and cannot be

by Navy ships

considered

during and

typical of the conditions which would be encountered

after an attack with nuclear weapons in the open sea.

-,

L/
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Project 2.10 - Verification of Washdown Effectiveness as a

Radiological Countermeasme - M. M. Bigger

OBJECTIVES

Shipboard

Operation of YAGs and L.STto be stationed in fallout area.

P~dSafe for NRDL Projects.

1,’ashdowneffectiveness evaluation.

FROCFDU;E P;:DFLSULTS - SHIP O?EMTIO::S

The project” hips, YAG-39, YAG-40 and LST-611 successfully completed their

mission on the

+-’

(Tewa) shot. A preliminary plct of t?e YKY-39 and
.—.

YAG-40 tracks is sho~n n Fig 2.10-1. l;orecomplete information re~erding all

phases of ship end inst]-umentoperations has been given to Project 2.63 for

inclusion in their reports.

Y!.G-39 OFEPJTIONS

Fallout arrived on the I!G-39 at 12°05tN3 165°111Ej

miles ncrth of tkiesk.otpoint- The ship was headed into

at 2 knots for a distence of 6 rfiles. At 1030, the ship

approximately 25

the wind end proc~eded

beEan to steer a

figure ei~kt course with the center ~t 12°01.511;and 165°181E and held the

center ~f tk,efigure ei~ht within a mile of tf-isstetion. The figure eight

was about 2 miles long and the wind was

At 1648, a drogue was launched and

steering a figure ei~ht, until relieved

always on or forward of the bean.

the ship kept station on this drobme,

ky the MfV Forizon at 021+5cn T+l

(22 July 1956). The ship headed for Eikini to off-lead sanples. ~-is was

accomplished tetween 0745 and 0S00 end t~:eship was back in co~P~~Y ~itb the

Eorizon at 1300. From 1300 to 1515, water sanples were taken on each ~hi?

and similar water measurements (profiles) taken for comparisab . Difficulty

-L8-
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in raising the S10 probe ekoard the YAG-39 prolonged this event. The Horizon

departed and the YAG-39 continued to keep station on the dropye. After

considerable difficulty in lowering and raising the S10 probe, a technique

of stopping the ship durinE this measurement was adopted but by 1800 the

gear was no longer operable and after takin~ a

this ship departed for Eniwetok at 2054.

Thro~rhout the time from the beginning of

final set of water samples

fallout to the return to

Eniwetok, the ship was closed and personnel remained in shielded sp~ces except

as necessary to accomplish ship end project work. Due to the numerous events,

tke radiological ~ituetion and wzshdom operation z.rebest ?resented in a

chrcriologicaltable. <

0747 Fallout arrival
0753 \Jashdownon
0828 Waskdown off. Ken to TV cmera &t mast head and to releese

jamned limit switch on S10 prote hoist.
0853 I!ashdom on
1100 Peak activity on fore deck of 27 r/hr
1245 ~St,fietedtime of cessation of prinCipd fa~lOUt. The Captain

o~~e~red from,the brid~e that washdovn nozzles O?l tk.e tOp of

house (flyinz t,ridge)were probebly closed.
1530 Turned washdown off. Took air =am?le-’~fellabove toler2nce--

noted much loose material on deck. Valves controlling nozzles
on top of house oFeneci.

1550 ‘v!eshdo~m
1635 ik’aSF.20WIl

1703 ‘Washdown
l?Q t!askdown
2050 Washdown
2125 I!ashdown
2135 Washdown
2158 l!ashdown
2240 Washdown
2325 Washdown
2345 Washdown

T+l (22 Jdy 1956)

0020 Weshciown
0026 Washdown
0210 Washdown

hatch.

on
off. Dropue leunched and took water samples.
on
off. Took air sample--sezrc~.edfor and fountidroEue.
on
off to si~ht drogue
on
off—took wzter samples.
on
off to sipht dro~ue.
on

off to sight drogue
on
off. Took water samples, opened engineroom vents end

Notes: At meal time only, starting with breakfasts the two aft P~~saSe
way doors on the main deck were opened to provide ventilation
and reduce the liiehambient temperatures in the galley. After

f:p;[~:]~~;
t~’i~FL , ,~:

opening the engineroom ventilation, shoe “coversand gloves -~ere
required in the en~ine room. The engineroom door was kept C1OS t~

-L’9- ~
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T+2 (23 Jdy 1956)

While returning to Eniwetok, a survey was made at 0800, T+2, with results

as follows:

Forecastle — 300 mr/’hr(washed area)

P
Flight deck -- 400-600 mr r
#2 hatch — 1.0 to l.~ r r with higher hot spots
Boat deck — 150-300 mr/’hr
Flying bridge — 300 mr/hr
{~ hatch -- 150-200 mr/kr
#5 hatch -- 100 mr/hr
Enpineroom — 6 mr/hr

1300 }.nchoredEniwetok. Crew from shore cm.e aboard to drop enchor.
personnel dekarked thru CZr~O latch in side of Skip. ~is

provided a clean ent~ance and exit to the interior of the slip.

At present writing, ship decontamination is nearly completed, however, it

is apparent that an opere.tionalclearance with some restrictions will ~e

necessary for the ho=mwd voyz~e.

Note: Some of the contamination on deck was visible, and appeared as a
fine sand accumulating in cracks, around structures am? near
scuppers.

YAG-LO herations

Fallout arrived at the YAG-40 at 12°05’N, 164c45tE, approximately @

miles northwest of the shot point. The time vas 1010, 21 July 1?56. The ship

headed into the wind at 2 or 3 knots for a distance of 6 miles and then per-

formed a figure ei~ht to hold stetion with tk.ewind on or fomard of the beam.

~is was done at 14.00,~t. 12°04.71N and Long. 164°531E.

The washdown of the aft part of the skip was activated at 1048. Peak

radiation levels of 7 r/hr on the fore deck occurred at 1245j 4 rb fron l~o

to 1800 and 5 r/hr from 1900 to 2000.

The washdown was secured at 2056. The shipfs force proceeded to

decontaminate the bridge area, boat deck and main deck aft.

-50-
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At 0012, 22 July 1956 (~+1), the ship proceeded to Eiki~ to off-load

samples. This was completed and at 0800 the ship departed for Eniwetok

arriving there at 0700, 23 July 1?56 (T+3). Decont~~tion was stated

immediately.

The fallout on the YAG-40 was described as consisting of 3 types of

particles namely, dry spherical solids, irre@ar solids and branched

agglo~erates.

LST-611 Gaeraticns

The LST-611 first received fallcut at 1300 on T-day at 12C25.S’N,

164C39.01E, approximately 60 miles nortk;destof smfece zero. At ~he

beginning of

slowly until

maneuver was

Fallout

fallcut, the ship headed into the surface wind and proceeded

a distznce of 6

enployed.

ceased at

platform of 259 mr/hr,

on T-day.

The ship de~zrted

about

while

miles had been traversed, when the fiEure eight

2000 on T-dey with a maxhmm readicg in the

the maxtium deck reading was 650 mr/hr at 1830

station for Eniwetok at 021C cn T+l, arrivir.pat

parry Island at 1800 the same day.

The shiF was closed and t--ewashdown system activeted Et 1312 T-day and

the system was secured and tke ship opened at 0615 on T+l, after washdown was

secured, personnel moveineritson the weather decks were restricted due to the

removable contaminant present and the interior of tl=eship was kept clean.

Upon arrival at Eniwetok, the weatker

open window and 15-30 r,r/hrclosed window

the main deck was reading 7 r.

decks were reading 50-P5 ITX’h

with a Cutie Pie. One scupper on

-51-
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The shipts operational gear functioned properly except for the Hercules

fire end flushing pump which ran out of fuel at 1640 on T-day due to a fuel

leak. At 1845 the pump was put back on the line and it failed again at 0345

for the same reason. Mile this pump was inoperative, the vol~e and pres~~e

of the washdown water was reduced considerably.

The cyclic air sampler showed no internal airborne

Externally, there was no airborne hazard detected after

activity at any time.

0300 on T+l.

~D~~j7E SUPPORT

Ship Surmort

The number of fidSafe personnel on board the MT-611 and the YAG’s 39

and 40 were tke same as for previous events.

The YAG-39 received the heaviest fellout of the three ships involv~d.

Excellent P~dSafe cooperation on the part of the ship’s personnel kept the

spread of conttination to the ship’s interior to a minimum. The maximum

personnel dosage received was 1.75 r. The average exposure was approximately

700 Im. Ten cases of skin contamination occurred with a mafium detected of

@ mrep/hr including 2 mr/hr. In all cases the contamination was success-

fully reduced to an acceptable level by soap and water scrubkinps. The

maximum

out was

1100 on

air contamination measured inside the ship was 1 x

detected at 0’7.45with a peak radiation level of ~

T-day. Fallout was complete at 1200 on T-day. BY

lo-7/Me/cc. Fall-

r/%r occurring at

T+6, the YAG-39

had been decontaminated to a level that would permit return to the 21 with

an estimated average crew rediation dosage of 1.5 r and would permit access

to the aft portion of the ship without protective clothing.

Fallout on the YAG-40 started et 1015 on T-day and reached a

of 7.5 r/’hrat the forward starboard TIR at 1200. Thirteen cases

contamination occurred with a maximum of approximately 20 mr/hr.—

-52-
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successfully decontaminated to acceptable levels with soap and water. ByT+5

day the YAG-40 had been decontaminated to levels that would permit return to

the ZI with an estimated average crew dosage of 1 r and would permit access

to

no

of

the weather decks on the superstncture and aft of the superstructure with

protective clothing.

Fallout on the LST-611 started at 1250 on T-day and reached a nax~~

650mr/hr as measured by a deck TIR at 1830. Thirty-three cases of skin

contamination occurred with a maximum of 20 m.rep/hrmeasured at a distance of

1+ feet. All were successfully deco~taminated to acceptable levels with soap

and water. Ey T + 2, the ship was decontw.inateclto levels that would permit

operation of the ship at crew exposure levels of less than 300 nr per w~k

and that would not require protective clothing in any portion of the ship.

Support at Bikini

Project 2.63 support

events.

at Bikini was similar to that supplied for previous

Early samples were recovered from the YFNB-13 on T-day with an a~-erage

dose rate of 3 r/hr. ?axirmm smple reading was 1.0 r/hr at 31’. Early

recovery of samples from Bikini Island (North) and standard pattern monitoring

was accomplished at exposure levels of Z50 mr/hr naximum. ?’aximunsample rcadirg

was 100 mr/hr at 3’1.

On T + 1, samples were recovered and the standard pattern was monitored

at a maximum exposure rate of 100 mr/lw. ~~axim~ s~ple readin~ was LO mr/hr

at 3n. Also on T + 1 samples were recovered from the rafts at max~mum exposure

rates of 50 mrep/hr including 20 mr/hr on raft AI, Freater than 10 rep/hr

including 8 r/hr o~ raft P2 and 8 rep/hr i~clu4ivg 300 mr/hr on raft #3. A

dosage of 5C0 mr was received durinF recovery of raft 42. On T + 1 skif~

recovery was started. The maximum dose rate encountered was ?.8 rep/hr

ircluding XC mr/hr while recovering skiff 47 at Station 11.

(:~~[:!:,~[
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On T+2 skiff recovery was continued at dose rates up to 1230 mrep/hr

including 80 mrfir. YFNB-29 ssmples were recovered on T+2 at rfi~~ dose

retes of 1.2 r/’hr. Maximum smple reading was 1.5 r/& at 2!’. A sample of

coral dust reading 50 rfir at 4“ was also recovered from the YFNE-29.

On T+3, the final YFM?-13 samples were recovered at a maximum dose rat@

of 30 mr/hr. Also on T+3 the cone samples were recovered from Aomoen and

Namu at dose rates of 1.4 r/hr on Aonoen and

80 mrfi.rand 150 mr/hr at 3“ respectively.

On T+4, the final rollup of the YFNE-29

dose rate of 150 mr/’hr.

lJASHD~,,~~EF~,CTIILZNESS

9 r/hr on Nsmu. The samples read

ues accomplished at a r,aximum

L-

Eoth YAG-3? and YAG-40 encountered fsllout after this shot. Fadiation

intensities aboard both ships were sufficiently high for washdown evaluation

to be made. However, only the YAG-40 records have been reduced to useable

form. Early examination reveals that the YAG-39 data will give a satisfactory

e~raluationwhen

The YAG-40

miles northwest

available.

operated in approximately a two by six mile squ~re area 40

of ground zero. Except

she wss headed into an 8 knot wind, she

speed of

The ship

washdown

The

when the

advance was just slightly wer

for the first two hours, during which

was maneuvered in a figure eight. lier

4 knots in order to maintain steerage.

was, therefore, adequately orientated during the fallout period for

purposes.

washdown was turned on 35 minutes after the =rival of ifiti~ fallout~

activity had rehched 200

fallout ceased for a total period

2.71-5 (Project 2.71 report) show

mr/kr. It was kept on about two hours after

of operation of 10 hours. Fig. 2.71-4 end

the dose rates and total dose versus time

curves for the unwashed (forward stations) and washed (aft staticns) areas.

1’
,.

I~~,:~r,rr~)Lti& c?~~~L3C
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The probable error of each reading

calib~ation data, is plus Or minus

in the’”.fi~uresbesed upon preliminary

ratios of the avera~e reading under the

unwashed area. A peak activity of over

maintained through H+12. This activity

Fig 2.10-1 is a comparison of the

washdown with those forward in the

6 r occurred on H+7 hours and was

level compared with that under the

washdo~m wk.ichavera~ed 0.8 r gives an efficiency of 84% remwal. At H+12

hours, the accumulated free field dose in the unwashed area was 36 r. In

comparison, the dose under the weshdown evere~ed 8 r, riving an effective-

ness of 752 in dose reduction. (See Fig. 2.10-1)

Corrections for dose rate and total tiosecontributed by the air envelope

during fallout will be

they become available.

DISCUSSION - l!ASH!lOWN

applied to the values presented in Fig. 2.1o-1 @en

“enetu’ee(Tewa) fallout material is quite Similar

to thet for tk heavy calcium particles, most of the

activity teing associated with insoluble particulate material from 100 to

200 microns in diameter. Fig. 2.71-4 and 2.71-5 show a definite distribution

of activit.~-atY.wartsb.iFsfrom bow to stern. Later analysis of post shot

surveys and relative wind data will be made in an attempt to rationalize

this anomaly. Final calibration of the gamma-time stations cay resolve these

ap~arent differences.

Within the limits of present instrumentation error, the effectiveness

and efficiency of 75 and 84Z here indicated compzre favorably with results

observed forthe~’ uni), which is the only other land-simulated shot

—.

participated in to date.
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Project 5.1 - In-Flight Participation of a E-47E Aircraft - Lt R. C. Laumann

OBJECTIVE

The objective of this project is to measure the blast, gust, and therm~

effects of a nuclear detonation on an in-flight E-47E aircraft. With the

recorded data, the criteria and method used in the >47!3 Veapon Delivery

Handbook may be verified or corrected. In eddition, the project will

basic research data for the design criteria of future USAF aircraft.

INSTRUILENTATION

provide

Two hundred seventy three dzta charnels were cvailatle on this shot to

record bending, shear and torsion in the wing and horizontal stabilize;,

thermal inputs to the aircraft, thermally induced strain, temperature measur-

ements,and overpressure. Prior to shot participation, 97? of these channels

were operating satisfactorily. There has been no newly added instrumentation

since the last participation.

AIRCPJ.FTPOSITION IN SPACE

The B-47E was flwyingat an absolute altitude of 35,000 feet, a speed of

lfach0.75 and on a heading of 270° at both zero time and

The aircraft was oriented tail to the shot; at zero time

shock arrival time.

the horizontal range

beyond “ground

66,400 feet.

RESULTS

zero was 26,000 feet and at shock arrival it was approfiately

A 313°F temperature rise was measured in the 0.020 inch 24ST aluminum

right aileron unpainted test panels. A 258°F temperature rise was recorded

on the 0.025 aluminum unpainted right elevator.
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Gust: At shock arrival time, the gust load

bending at Station 493.0, the critical station.

—.—.

was 62% of Iitit wi~

Bomb bay doors showed

visible evidence of minor re-buckli~ on the same aft sections which were

buckled on the
@

Dakota).

Overpressure: Peak overpressure measured was 0.59 psi at H+57 seconds.
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Project 5.2 - In-Flight Participation of a B-52 - 1st Lt. F. L. Willi~S

OBJECTIVE

The objective of this test was to determine the delivery capability

of the B-52 aircmft.

IYSTRUYENTATION

Instrumentation of the B-52 for this shct consisted of 312 oscillo-

graph channels which recorded measurements from strain-gage bridges,

accelerometers, roll and pitch gyros, radiometers, pressure transducers,

calorimeters, thermocouples, and control position transducers. In addition$

13 cameras recorded photorecorder instruments (14 channels), wing and ~il

deflection, cloud coverage, and ffreb~l rise ~d gro~h.

AIRCRAFT POSITION TN SPACE

The following chart shows the airplenets position at zero time and

time of shock arrival:

Altitude Offset Heading slant Velocity (fpsj
(abs, ft) (ft) (true~e~) Distance (ft) TAS Ground

Condition at
Time Zero 41000 1900 106 48800 762 757
Condition at
Shock Arrival 4.1ooo 2750 105 ?lorJo 752 7L7

FESULTS

1600

Thermal Energy: 57.7 BTU/ft2 (14.9 cal/cm2) measured at BS 655 by a

field calorimeter pointed straight down.

~aximm Temperature: l~oF ~ea~ured at,Es 230, lower s~face. (Grey

panel: absorptivity = 0.54)

Gust: 54% wing bending at LHWS 444

28% tail bending at LHSS 300
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Overpressure: 0.34 psi measurd at ES 340, left-hand stale.

Instrumentation Failures: One tail

*

et camera and twelve oscillo-
-----

graph channels failed during the
-J

(Tewa) mission. Of the

total.instrumentation, 96.2% was operative.
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Project 5.3 - In-Fli~ht Participation of a &66B Aircraft - ~. ‘il.Bachman

OBTZCTIVE

The primary objective of

overpressure and high Q field

this test was to measure the gust> the~~

effects’of e

on a l?-6613aircraft.

~~~~T~u]~~T}.TIoN

Instrumentation on the

consisting of strain ~zgesj

E-66B included

thermocouples,

high yield megaton nuclear weapon

a total of 29g recording c~:annels

accelerometers, calori~!eters,one

radiometer and wing and tail deflection cameras. Also included in th~

instrumentation were 32 basic flight instruments on a photo-reccrder panel

and 8 correlation channels.

AIRCFAFT POSITION IN SPACE

Using the K-5 Radar and

positioned at an altitude of

Raydist Positioning System, the ?-66~ ~ras

l~,ooo feet on a he~di~ of 124° with a

horizontal ran~e of 27,250 feet at zero time. At shock arrival time the

horizontal range was

at the same altitude

RESULTS

Thermal: Total

65,900 feet with the aircreft on the sane heeding and

as at zero time.

thermal energy measured was 44 cal/ci1120l’~fim~ AT

measured was 258°F on the 0.016 painted elevator panels, which gives a total

temperature of 322°F on the elevator.

Gust: Ehimum gust loading at shock arrival time was 1.63 g’s (56Z

allowable limit on

Overpressure:

the wing usin~ a dynamic magnification factor of 1.59).

Peak overpresswe measured was 0.8L Psi.

J’& Operability: Of the 298 data recording channels, 97% were operable.

“+&
Damage: The only visual dama~e was the burning and delamination of the

~g-o+

lower qudrant of the tail radome.
~1

This article had been coated with ?V-1OO ‘
‘?.
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Project 5.7 - Thermal Flux and Albedo Measurements from Aircraft -

Capt. R. L. Dresser

OBJECTIVE

The objective of Project 5.7 participation on this shot uas to obtain

thermal flux and a.lbedoinformation of a nuclear detonation with airborne

calorimeters~ radiometers? and sixteen millimeter motion Picture c~eras.

Instrumentation within the purview of Project 5.7 which was installed

in the !2-47included nineteen NRDL calorimeters and two NRDL radiometers

for measuring the direct and surface reflected thermal radiation. Six

calorimeters were utilized to measure thermal radiation which vas back-

scattered toward the cockpit. Seven GSAP N-9 cameras were utilized to

obtain photographic coverage of the fireball$ the earthls surface, and Of

clouds beneath the aircraft, and also of any reflecting surface such as a

cloud which could contribute to the back-scattered radiation.

project 5.7 instrumentation on the E-52 included the twenty-one basic

instruments for thermal radiation measurements, but only an additional

tl~oinstruments were utilized for back-scatter measurements. Eight GSAP

cameras were installed for photographic coverage.

The B-57 had no planned participation in this event.

Project 5.7 instrumentation on the B-66 consisted of the basic twenty-

one instruments and twelve cameras.

Neither tactical bomber (B-66, B-57) was instrumented for ~easuring

back-scattered thermal radiation. The twenty-one basic thermal instruments

possessed various fields of view and were suitably filtered to obtain

/
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qualitative spectral distribution information. Allchannels vere recorded

on Consolidated Recorders except the six back-scatter channels in the E-47

which were recorded on magnetic tape. The cameras were equipped with red

and blue filters to obtain information at each end of the visible region

of the spectrum. Several.cameras were equipped with spectroscopic attach-

ments to obtain continuous spectra in the visible region. Two of these

spectrographs were operated at the FG&C Chieerete photo tower.

AIRCRAFT POSITION TN SPACE

Information of the position in space of each aircraft is contained

in the post shot reports of the following projects:

RESULTS

Therrd:

Project 5.1 - B-47

Project 5.2 - E-52

Project 5.3 - B-66

The preliminary value of total thermal input to the air-

craft obtained by Project 5.7 instrumentation is included in the post shot

report of the appropriate project indicated above.

Back-scatter Measurements on the B-47: All six of the back-scatter

channels operated satisfactorily although the signal input to the most

insensitive channel was too low to be readable. The signals received in-

dicate an uncorrected value of from 18 to 45 millicalories for the back-

scattered thermal radiation.

Photomaphic Data: A total of twenty-nine

on this event. Seven of these were operated on

cameras were operated

the B-L?. All seven ran

and should produce usable results. Of the twelve on the B-66, one of the

cameras equ5pped with a spectroscope failed to operate because of film

breakage. All others operated satisfactorily and should produce usable
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results. Of the eight cameras on the %52 all operated satisfactorily and.

should produce usable results. No report has been received as yet on the

operation of the two spectral cameras at the Chieerete photo tower. Fur-

ther evaluation of the photographic effort cannot be accomplished until

the film is developed.

f-:,.,
,,m.,,,,

I
..’ : - “
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Project 5.8 - In-Flight Participation of the A3&l Aircraft - LCDR P.S. Harward

OBJECTIVE

The objective of this test ws to investi~ate the A3D-1 aircraft

capability for the delivery of high yield nuclear weapons by the measurement

End correl~tion of the in-flight effects of a nuclear detonation.

INSTFL~~NT}6TION

Instrumentation of the A3D-I aircraft consisted of 96 OsCillOgraPh

recording channelsy one photo recorder, four GSAp (Gun sight Aiming point)

cameras, and three dosimeters. The data recorded included temperature-rise,

thermal input, rate of therimalinput, Overpressurej gust loading~ aircraft

responses engine response, and gamna radiation.

AIRCPJFT POSITION IN S?}.Cl?

The A3D-1 aircraft was flying at an absolute altitude of 36,310 feet

with no offset. Aircraft was on a keading

zero time. Horizontal ranges at zero time

30,000 feet and 96,700 feet respectively.

of 117°T in a tail-on position at

and shock al-rivaltime vere

Time of shock arrival was 80.9

seconds. The A3D position was 200 feet beycnd the planned zero time position.

F~SULTS.

Thermal: Temperature rise on the critical aircraft structure was 61-69°F

(20% design limit). One 2~ x 21 panel painted grey ~nd one 21 x 2t panel

painted blue received tenFerature rises of 132-191°F and 344-348°F correspond-

ing to 40 and 84% design limit respectively.

Gust: Total gust load at time of shock arrival was 0.&5 g’s at center

of gravity.

Overpressure: ?eak cverpressure measured was 0.31 psi at time of shock
/

arrival (80.9 seconds). .
5~1,

[~~f~jD~~
UI



-f

—.

?roject 6.1 - Accurate Location of Electroma~netic Pulse Source - E. A. Lewis

OBJFCTIVE

To utilize the electromagnetic signal originating from nuclear weapon

detonations to determine ground zero of detonation. Secondarily, to obtain

the yield data that is available in the bomb pulse.

?PLOCFDUR13

Location of ground zero is made by use of an inverse Loran principle.

The exact time the bomb pulse is received et various stations is recorded.

The exact time difference in receipt of the electromagnetic pulse beti~eentwo

stations was used to determine a hyperbolic curve which rum through ground

zero. The

There

Systep.~d

stations.

point of intersection of two or more curves determines ground zero.

are two systems. One of the systems is known as the long base line

the other the short base line system. Each system

The long base line has one set of stations located

Islands (J!!dway,Pdmyra and Mui) with synchronizing antenna

Itaui,and the other set of stations in the States (Earlingen,

E!lytheville,Arkansas; Kinross, Nichigan; and Rome, New York)

has two sets of

in the H~waiian

station at Haiku,

Texas;

with synchron-

izing antenna station at Cape Fear, North Carolina. The short base lines have

one set of stations located in the Hawaiian area (Kona, Hawaii; Papa, Hawaii;

and Red Hill, Phi) the other set in California (Pittshq} ~ooa~dz and

bryville).

}11 stations in both the long and short base

and recorded the wave form of the electromagnetic

bonb detonation. Line of position and fix errors

lines successfully received

pulse emanating from the

will be reported later.

4=,“>., -
~.
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Project 6.3 - Effects of Atomic Explosions on the Ionosphere - M. Hawn

0E3ECTIVE

The objective of Project 6.3 was to Obtain data On the effects of high

yield nuclear explosions on the ionosphere. principally, to investigate the

area of absorption, probably due to the hiEk altitude radioactive particles

and to study the effect of orientation relative to the earth’s magnetic field

on F2 layer effects.

INST3UI.TNTA.TION

The system comprised:

Two Ionosphere recorders, type C-2, operating on pulse transmission,

installed in 6 ton trailer vans, one located at Rongerik Atoll and one located

et Kusaie in the Caroline Islands.

One ionosphere recorder, type C-3, operatin~ on p~se transmi=sion$

installed in a C-97 aircraft based at Eniwetok Island.

Detailed Description:

Ionosphere recorder site (F.ongerikAtoll)

site (Kusaie)

AN/CP&7, type G2 ionosphere recorder with a power output of

10 Ki!peak pulse alternately transmitting and receiving automatically over

the range of frequencies from 1 to 25 megacycles. This equipment measures

and records at vertical incidence the virtual height and critical frequencies

of ionized regions of the upper atmosphere.

A 600 ohm multiple wire antenna designed and erected, so that the

direction of maximum intensity of radiation will be at the desired vertical

angle over all of the operating frequency range from 1 to 23 meEacycleso

/]
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The transmitting and receiving antennas and the ground plane were in mutual

perpendicular planes with the plane of the transmitting antenna oriented 53°

to the east of ugnetic north.

Ionosphere recorder site (&97 aircraft)

Same as for Rongerik and Kusaie, except that a C-3 ionosphere

recorder was used. This recorder is the same as the C-2,

modifications and improvements.

The transmitting antenna in

fastened to the lateral extremities of the

the C-97 was a

tail assembly.

except for a few

single wire delta

K!2THODOF OPZFJ.TION

Kusaie

16rmn camera: Routine

continuous until H+18 hours and

35mm camera: Routine

until E-5 hours and 16 minutes; thence

44 minutes; thence routine.

until H-15 minutes; thence once a minute

until H+8 hours; thence routine.

Ronperik

P.outineuntil H-15 minutes; thence once per minute until F+8 hours,

thence routine.

G97

Routine operation until H-15 minutes using 30 second sweep; thence

continuous until approximately H+5 hours.

RESULTS

U1 stations operated successfully for this shot.

Recorded data from all stations will not be available for review until

a later date.
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?roject 6.4- Determination of Characteristics of Airborne Flush Mounted

Antennas and Photo Tubes for Yield Determination at Extended

Ground-t@Air Ranges - A. J. k’aters

OBJECTIVES

To determine the effectiveness of flush mounted airborne antennas and

phototubes at various ground-to-air ranges in detecting characteristic low

frequency electromagnetic radiation and visitle radiation, respectively.

To determine the temporal.and amplitude characteristics of the low

frequency electromagnetic radiation at various ground-to-air ranges.

To determine the temporal and intensity characteristics of visible

radiation at various ground-to-air ranges.

To determine the effects of ambient conditions upon the satisfactory

measurement of the parameters specified in the first two items.

INSTRUITZNTATION

2
1
1
2
2

TZCHNIQ’UE

fiducial antennas 2 scope cameras
whip antenna 1 sequence canera
synchronizer 1 recorder
photo>eads
DuXont Scopes (1 a dual beam, 1 a single beam)

Signal is received by antenna fed through an amplifier and then to the

scope. The signal is then photographed. Photohead output is led directly to

the recorder. The sequence camera photographs the blast directly for use in

correlation of previous data. Distance was approximately 92 miles.

F3SUlTS

Signal was received and recorded from both entennas. Trace was compressed

so it was possible to see not only the beginning but the entire signal. Phote

head data was obtained on both channels (photoheads). NO si~~ was o~t~ined
‘ j\

on the whip ante~o L
(

“1’:fi?)rnr,-,~f
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Project 6.5 - Analysis of Electromagnetic

Explosion - Charles J. Ong

Pulse Pro5uced by a Nuclear

OBJECTIVE

The objective of Project 6.5 was to obtain waveforms of the electro-

magnetic radiation for all the detonations durirlgOperation REDWIKC.

This data is to be used in connection with a cortiriuingstudy relating

the waveform parameters to the height and yield of the detonation.

INSTRUMENTATION

TWO identical stations were used to record data, one at Enivetok

and one at Kwajalein.

The instrumentation consisted of a wide-band receiver with separate

outputs connected to each of the three oscilloscopes. Mounted on each

oscilloscope was a Polaroid Land Camera for recording the transient

display.

The wide-band receiver consisted of one primary and four seccndary

cathode follower amplifiers. An antenna, frequency insensitive in the

range of iriterestwas fed directly into the prirary cathode follower.

The primary cathode follower was then connected to four individual cetncde

followers by a 50-ohm coaxial cable. Only three secondary cathode

followers were utilized, the fourth serving as a spare.

The nunber one and two cathode followers fed oscilloscopes with sweep

speeds of approximately 30 microseconds per centimeter and 10 microseconds

per centtieter respectively. The number three cathode follower was connected

to the thiti oscilloscope through a 2 microsecond delay line. The thifi

-70-
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oscilloscope had a sweep speed of 1.0 microseconds per centimeter. All

oscilloscopes were triggered sinmltaneously by the IX trigger device

located in the primary cathode follower and connected directly to the

receiving antenna. The 2 microsecond delay line was added to permit the

leading

In

tion of

edge of the waveform to be recorded.

order to establish a definite time relationship between tke recep-

the signal and the tri~[ering of a given device such as a

or transmitter, a time marker pip, ~enerated by tke delay trigger

one of the oscilloscopes, was fed throuph the 2 microsecond delay

and superti.posedon the initial portion of tke received waveform.

PROCEDURE

counter

from

line

All oscilloscopes were calibrated against a known frequency standard

for sweep linearity.

The Cathode follower tri~gering system was set to trigger ap~rox-

irztely 6 decibels above the noise level. The vertical deflectors of the

oscilloscopes were set to receive the predicted field strength.

P&SULTS

Station A - Parry Island

Data was recorded on all oscilloscopes.

>)
/

. —

‘“- Station B - Kwajalein

This station operated satisfactorily. No results are obtainable

at this date.

-71-
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G. James

for this event. Carter II normally

Project 9.1 - Technical Photography - J.

Three RE50 aircraft were scheduled

positioned in the south quadrant, aborted the mission at 0300 due to

mechanical difficulties. This abort was made prior to take off. Carter III

was repositioned fron the west quadrant to replace Certer 11 in order to

insure triangulation photo~raphy. At completion of rlssion both aircraft

commanders reported excellent photographic conditions from zero time to plUS

45 nnnutes. Both aircraft conpleted three rece-track photo runs. Carter I

encountered li~ht cloud cover at 20,000 feet at plus nine minutes. Because

of this probable obscuration plus low ~r’cientli~ht levels at this tine

decision was made to return to the original zero starting point. This change

in fli~ht plan should not materially affect the overall qualitative results

of the mission. No camera malfunctions were reported and final results are

expected to be good.

Carter I proceeded to Enyu Island and conducted a damage survey.

Observers reported no apparent water or tkst dmage visible on tineisland.

At plus 2 hours Carter I approached the ground zero area from the south

quadrant to attempt a crater survey. Cne mapping run was made at 1700 feet,

the mission uas aborted when the aircraft entered a 12 r/hr level; however

it is possible the exposed negatives may cover the critical area as defined

in the mission requirement.
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PART III

TASK UNIT 1

LASL PROCXL!MS

Keith Boyer
Adtiso~ Gx’oup

Program 16 - Physics & Electronics & Reaction B. E. Watt
History
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Project 16.3 - Electromagnetic Investigations - R. Partridge

,_.-. ----- ~-.. . ..... ... . .. i

Project 16.3 measwes the the interva~
---- -.. -~— ●

~

}
I

1

.-b !
/’____ ...-. _—_—.-..-.-—------ —..-.. ——-—— ..—.— ..- - - - -...—----- - .

NO alpha measurement was attempted because of the over-the-horizon

transmission path from the device to the recording station.
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PART IV

TASK uN~T II

UCRL FROGFbUSS

.

u“@JzLL!!1‘“ -. >
L,-

T:.?2.Gibbi.ns
Dep for UCRL

Program.21 - Radiochemistry

Program 22 - History of the Reaction

Program 23 - Scientific Photography

COPIED/DOE
!ANL N -’75-

R. H. Goeckemm

L. F. Wouters

H. B. Keller
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Project 21.1 - Radiochemical Analysis - R. Goecker~

Fissign yield.—

..
k,

d’
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Project 21e2 - S~Pling - ‘“ ‘ctzel

The Air Force Special ‘/:eaponsCenter supplied two F-84G and four P-57

aircraft to take sanples. An additional E-57 was supplied as control plane.

Time after shot ~t Collectsd Fission pilot Radia&
Aircraft

Hours ~r,olls~ndFeet Cne ‘:!inc ion mr

10 x 1015 2,265
055 1.30 - 1.40 33 .-

046 1.45 - 1950 L3.5

501 2.00 - 2015 52

502 2.15 - 3*03 47-48

496 2.39 - 3.10 53

5.8 x 1015 2,3?5

15
5.6 X 10 3,997

12 x 10
15 2,480

15
10.7 x 10 3,230

—

53*5 6.7 X 1015 1.720
495 3.2)

\
The cloud o Tewa) topped at about 95,000 feet and the

base was Et 30,000 feet.

Tne semples collected were IarZe enouph to perform all necessary

measurements on this device.
The succ~Zs of tk.isproject was due to the

interest end hel? qiven by the men assigned by the Air Force.
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Project 22.2
--

E. c, Wocdward
.. ...-------,.- ---- #___ .-....—. -- /

-..
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Project 22.3 - High Bplosive Transit Time - C. E. Ingersoll

E. C. Wooduard

The technique used for measuring the high explosive transit time

“*
consisted of telemetering als from signal sources in the immediate

..

neighborhood of the (Tewa) device by high frequency radio-

%frequency methods to a r ceiving and recordirigstation located near and

h Station 70 on Enyu. The signals were then r~corded on oscillographs.

The signal soorces were the load ring pulse of the X-unit and the

output of a fluor - phototube detector which measured the gamm rays from

the nuclear reaction.

The oscillograph displays consisted of a raster scope containing both

signals and an oscilloscope with a Rossi presentation of the garma ray

flux measured by the fluor - phototube detector.

The results of the measurement are as follows:—. ——.. ---~ ... .... -- ,- :

I . ... - ... .. ... .. . . —. . ... -_ . .--——. . . . ..+. .. ,.—- .—- >
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Project 23.1 - Fireball and Ehangmeter - H. E. Grier

D. Eerkowitz

FIREBALL

Preliminary fireball measurements

films, two each from +tations Enn and

were made on five Eastman high speed

Eikini, and one from Chieerete. The

results are:

Enyu

En~

Chieerete

Eikini

Eikini

4=23U

@=233.6

4)=235.4

($=235.8

@=239.8

The fireball visibility was good from

scattered clouds. The essumed ambient air

was 1.10 grams/liter. The fi~ehall imeEes

A.gg 11’r

L.C7 m

5.o6 m

5.10 m

5.50 MT

all stations; there were only a few

density used in these calculations

on the second film from Eikini

were definitely of poor quality? and the corre~?ondin~ Yield is “eiEhted ‘e~

little in computing the average.

The evera~e yield is 5.C1 megatons t 4%.

BHI’,I?GIZTER

Fo& Ehangmeters at tk.ecoritrolpoint indicated a time to minimum of

224 milliseconds which corresponds to a yield of 5.0 megatons.

-e2-
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Fig. 23.1-1
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Fig.23.1-2
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Fig. 23.1-3

-85-

,/
/



Fig 23.1-4
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Project 23.3 and 23.4 - Time Interval and Time and Pressure Measurements -
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ERIEF DESCRIPTION OF THE Ih’STRUhKNTATION- PEOTOEUMER

All-of the observations for this experiment were made with Model 100

streaking image cameras. These were located at Station 1528, some 32,000

feet from the device. No difficulties in the operation of the cameras were

encountered. Aside from the loss of film speed in the warm and humid

atmosphere of the bunker and alignment problems on a small target at six

miles, everything behaved

PRELIICINARYCONCLUSIONS

exactly as planned.

–——_.— --..,-—--—..,....-

\ -.. . --
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D1sTRIBu~ON:

copy IA - CJTF = (B,H. Hanlon)

2A- DCSM, JTF m (W. E. Ogle)

3A - (2’TG7.1 (G.L. Felt)

u- D/ucRL, l’$37*1(G* w“ Jo~gon)

5A - D/DOD, n7J (Lo Lo Woodwafi)

6-7A - DMA, USAiC(A. D. Starbird)

8-9A - Chief AFSdP(A. R. Ludecke)

1O-L4A- Reporttibra~, ML

15-19A - UCRL (H,York)

20-U - Field-d, AFSWP (F. OIBeirne)

25-29A - ~diabrp (R. A. Bite)

30A - ~, USAEC (J. E. Reeves)
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